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Before studying the effects of beta-irradia-
tion on the activity of acid and alkaline
phosphatases of albino guinea pig epidermis,
it was first necessary to characterize these
enzymes in normal tissue. Although there is
a considerable literature on the histochemieal
localization of these enzymes in skin (1—14),
few attempts have been made to quantitate
or characterize these enzymes in whole skin
or its outermost layer, the epidermis (15).
Our findings in this regard, utilizing albino
guinea pig and rat epidermis, are presented
in the following report:
METHODS
1. Removal of Epidermis and Preparation
of "Extra"- and Intracellular Fractions.• Epi-
dermis (200—250 mg) was peeled and scraped
(16) from excised skin of male and female
albino guinea pigs weighing 500—900 g. The
"extracellular" fraction (epidermal wash)j was
obtained prior to homogenization by suspend-
ing and centrifuging excised epidermis at 4°
C in several changes of 0.15 M saline and pool-
ing the supernatants (final volume 2—3 ml).
The washed tissue, containing the intracellu-
lar or cell-bound enzymatic activity, was
homogenized (10% homogenate) as previously
described (17).
2. Acid and Alkaline Phosphatase Assay:
Table I summarizes the assay conditions for
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t We believe the major portion of the enzymes
in this fraction derives from the interstitial com-
partment and that which leached from the
anuclear dead cells of the stratum corneum. How-
ever, it probably contains some intracellular en-
zymes from cells broken in removing and washing
the epidermis.
the various substrates selected for determina-
tion of epidermal acid and alkaline phos-
phatase activity. To 0.4 nil of buffered sub-
strate solution (acid pH), were added 0.05 ml
of 0.05 M EDTA and 0.05 ml of enzyme
aliquot. For the assay of alkaline phosphatase,
0.05 ml of 0.05 M MgSO4 replaced EDTA. Tis-
sue and substrate blanks were included with
each assay, and duplicate runs varied within
15%. The initial and final pH after incuba-
tion at 37°C were determined with a probe
electrode and the reaction stopped by the ad-
dition of 0.5 ml of 5% trichloracetic acid
(TCA).
3. Analytical Procedures: Inorganic phos-
phate was determined (18) on 0.1 ml aliquot
of the reaction mixture and the phosphate
content of the appropriate blanks was sub-
tracted from this reading. The increase in
optical density (O.D.) at 310 mi was con-
verted to y-phosphorus released, using a
standard curve prepared with reagent grade
phosphate supplied by the College of American
Pathologists. Unless otherwise stated, specific
activities were recorded in y of phosphate
released per minute per mg protein or mg
DNA. Homogenate aliquots of 0.1 ml were
taken to determine epidermal DNA (19) and
protein (20).
RESULTS
Comparison of Hydrolysis of Various
Organic Phosphate Substrates by
"Extra"- and Intracellular
Epidermal Alkaline
Phosphatases
Published histochemical findings (12, 13)
and our own observations indicated that non-
specific alkaline phosphatase activity (EC
3.1 .3. 1) is low or absent in guinea pig epi-
dermis. In order to verify this by biochemical
assay, a preliminary run was, therefore, made
using several naturally occurring organic
phosphate substrates and these were corn-
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TABLE I
Assay conditions for specific acid and alkaline phosphatases in albino guinea pig epidermis
Substrate Source
Substrate
Concentration
(Molar) pH
Mm
Incubation
at 37°C
Adenosine-5'-nucleotide (AMP)
Adenosine-5'-deoxyribonucleotide (dAMP)
Thymidine-5'-nucleotide (TMP)
Na4P2O7
Adenosine triphosphate (ATP)
Schwartz Lot
4' 6025
Calbiochem 2570
Calbiochem 6080
Fisher
Pabst Lot 128A
0.008
0.008
0.008
0.003
0.004
9.6°, SOb
9.6°, 5.8'
9.6°, 6.1"
5.8"
8.0°, 53b
20
30
20
15
60
° Veronal buffer (sodium diethylbarbiturate), 0.016 M adjusted to desired pH with 1 N NaOH. Assay
solution also contains 0.005 M MgSO4
b Verona! buffer 0.016 M adjusted to desired pH with 1 N acetic acid. Assay solution also contains
0.005 M EDTA (disodium ethylene diamine tetraacetate).
TABLE II
Alkaline phosphatase activity——release of inorganic
phosphate from various substrates by saline
washings and homogenates from guinea pig
epidermis
Average of two animals.
Total % activity % of BGP
activity5 in wash activity
Assay conditions: 1 ml of 0.015 M substrate in
0.02 M Veronal buffer, pH 9.5, 0.1 ml of 0.05 M
MgSO4, and 0.1 ml enzyme. After 1 hr. at 37°C,
0.5 ml of 10% trichloracetic acid was added and
the volume brought to 2 ml with water.
Units = y P, released/hr/mg dry weight.
AMP = Adenosine-5'-phosphate, ATP = Aden-
osine triphosphate, UMP = Uridine-5'-phosphate,
BGP = beta glycerophosphate.
pared relative to beta-glycerophosphate
(BGP), a synthetic substrate, most commonly
used in localizing alkaline phosphatase ac-
tivity by histochemical means (Table II).
Under the assay conditions outlined in Table
II, it is evident that the 5'-nucleotides are
hydrolyzed about 9 times more rapidly than
BGP by guinea pig epidermal washings or
homogenates, indicating the presence of a high
alkaline S'nucleotidase activity (EC 3. 1 .3.5)
and low nonspecific alkaline phosphatase.
ATP and inorganic pyrophosphate (PP) were
included in these studies (Table I), since the
possibility existed that we might observe an
early postirradiation alteration in activity
of the pyrophosphatases. Furthermore, we also
wished to determine whether there was a Na+,
K+ activated and ouabain inhibited ATPase
detectable in guinea pig epidermis, since this
type of enzyme is believed to be involved iii
membrane permeability and ion transport.
Some Distinguishing Characteristics of
Epidermal Acid Phosphatase,
Alkaline '-Nucleotidases
and Pyrophosphatases
Before conducting the experiments described
below, the optimal substrate concentration re-
quired for zero order kinetics with each com-
pound (Table I) was determined. The release
of inorganic phosphate from each was found
to be linear with time (to 1 hr) and enzyme
concentration. Both the results of these pre-
liminary experiments and the pH activity
curves governed the choice of assay condi-
tions cited in Table I. At acid pH, AMP and
BGP were both hydrolyzed at the same rapid
rate, but for convenience, the former was se-
lected for assay of acid phosphatase (EC
3.1 .3.2).
Substrate
Beta glycerol-P
Alpha
5'-AMP
2'-AMP
3'-AMP
5'-UMP
2°,3' mixed UMP
ATP
Glucose-i-P
Glucose-6-P
Fructose-i, 6-di-P
Fructose-6-P
P-glyceric acid
4.88
4.75
40.00
5.88
4.73
45.80
7.04
10.70
5.69
3.41
8.98
2.84
2.05
14.5
21.0
16.0
26.0
11.7
15.5
19.5
19.5
45.4
17.8
51.2
1.15
6.30
100
97.4
820
120
97.0
940
144
219
116
70.0
199.0
58.2
42.0
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TABLE III
Specific activities of acid and alkaline pyrophosphatases and phosphomonoesterases from normal albino
guinea pig epidermis
(Averages of 18—22 animals)
Effect of pH: Typical pH activity curves ob-
tained with epidermal homogenates for 3 of
the substrates listed in Table I are shown in
Fig. 1. About 0.005 M MgSO4 was required
for optimal alkaline phosphatase activity
with all substrates. Alkaline AMPase* had a
* For convenience, the abbreviation AMPase
broad pH optimum ranging from 7.8 to 11;
whereas alkaline TMPase was less active (see
also Table III) with an optimum from pH 9.3
is used for the enzyme hydrolyzing AMP, and
TMPase for that attacking thymidine 5'-mono-
phosphate, but the evidence to date is only sug-
gestive that these hydrolyses are catalyzed by
different enzyme proteins.
FIG. 1. Typical pH activity curves for hydrolysis of AMP, TMP and inorganic pyro-
phosphate obtained with guinea pig epidermal homogenates. After incubation at 37°C, the
final pfis above 9.6 were lower than the initial values by about 0.3 units.
Substrate
Extracellular° Total Activity
extra-
cellular
fractiond
a9t
acid
—c---—alkalineUnitsb per mg protein Unitsb per mg DNA Units er mg protein Units per mg DNA
Acid
AMP
dAMP
TMP
PSO7
ATP
0.48 0.026°
0.54 0.038
0.57 0.033
0.05 0.009
0.08 0.006
14.5 1.1
12.0 0.8
14.5 1.2
1.0 0.10
1.8 0.13
1.20 0.04
1.20 0.07
1.30 0.07
0.15 0.015
0.19 0.09
25.8 1.18
28.0 1.18
28.6 1.44
3.4 0.64
4.4 0.20
40.0
45.0
43.8
33.3
42.0
1.20
1.74
3.08
0.07
0.84
Alkaline
AMP
dAMP
TMP
P2O
ATP
0.27 0.017
0.22 0.012
0.11 0.014
1.80 0.063
0.06 0.008
6.4 0.67 1.00 0.04
5.5 0.5 0.72 0.03
2.6 0.3 0.42 0.03
42.0 1.9 2.20 0.13
1.5 0.16 0.23 0.020
21.8 0.78
15.8 0.84
10.0.± 0.47
52.0 2.20
5.3 0.49
27.0
30.5
26.2
82.0
26.0
° Total units in the saline-wash divided by mg protein or DNA in the washed tissue.
b Units = yP; released/mm/mg protein or DNA. Pyrophosphatase units = total yP released.
° Standard error of the mean.
d Calculated from units per mg protein.
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to 11. In the acid range, TMP was hydrolyzed
most rapidly between pH 4-6 and was oniy
slightly affected by the presence of Mg++;
whereas, hydrolysis of AMP with a pH opti-
mum of 4—5 was almost completely inhibited
in the presence of 0.005 M MgSO4. Acid and
alkaline hydrolysis of dAMP (deoxyadenine
5'-monophosphate) had pH optima of 5.6—6.6
and 8.4, respectively (not shown in Fig. 1).
Guinea pig epidermis contains a highly
active, Mg+ + requiring, alkaline inorganic
pyrophosphatase (PPase, EC 3.6.1.1) with a pH
optimum ranging between 8.0 and 9.3 (Fig. 1),
and little or no acid PPase. Acid and alkaline
ATPase were very low in activity and are
not shown in Fig. 1. The pH activity curve
for acid ATPase was similar to that for acid
PPase (Fig. 1). The weak alkaline ATPase
required Mg++ for activity and had a broad
plateau from pH 7 to 10.0. Paper chromatog-
raphy of the hydrolyzed ATP revealed one
spot whose H1 was identical with ADP.
There was no evidence for the presence of a
Na+, K+, activated ATPase and ouabain did
not inhibit epidermal ATPase activity.
Stability after Storage at —20°C: "Extra-
cellular" acid TMPase was most stable and
showed only a 10% decrease in activity after
six months' storage. In contrast, acid AMPase
(acid phosphatase) lost 22% of its activity
after two weeks' storage at —20° C and 70% of
its initial activity after one month. The in-
tracellular acid phosphatases showed little or
no loss in activity after six months' storage at
—20°C.
The "extracellular" alkaline ATPase, AMP-
ase and TMPase were unstable and lost about
70% of their activity after one month's stor-
age; in contrast, "extracellular" alkaline pyro-
phosphatase maintained its activity during one
month's storage and retained about 75% of its
activity after 6 months' storage at —20°C. The
intracellular alkaline phosphatases were stable
for about one month, with the exception of
ATPase, which lost about 40% of its activity
after one week's storage.
Effect of Heat: There was a 65% decrease in
activity of acid phosphatase 5 minutes after
heating epidermal homogenates to 55°C at
pH 4. Alkaline AMPase activity decreased
55% after 5 minutes and 70% after 8 minutes
heating. After 8 minutes at 55°C, alkaline
TMPase activity decreased 50% with no fur-
ther loss in activity up to 12 minutes heating,
but these results are inconclusive because of
the low initial level of alkaline TMPase.
Acid Phosphatase, Alkaline 5'-Nucleotidose,
and Pyrophosphatase Content of
Albino Guinea Pig Epidermis
About 40—45% of the total epidermal acid
phosphatase activity was readily removed by
washing excised epidermis in 0.15 M saline
(column 6, Table III). When calculated per mg
protein or per mg DNA, an index of tissue
cellularity, it was about 8-fold greater in total
activity than that of the acid pyrophos-
phatases.
About 30% of alkaline 5'-nueleotidase and
ATPase activities are present in the "extra-
cellular" fraction of guinea pig epidermis
(Table III). Almost all (82%) of the alkaline
inorganic PPase activity could be washed
from excised epidermis prior to homogeniza-
tion (Table III). One minute at 100°C cam-
petely destroyed this "cxtracellular" PPase
and about 50% activity was lost after 24 hours
dialysis at 4°C. Inorganic pyrophosphate was
hydrolyzed most rapidly—54.3% 4.23 in 15
minutes at 37°C. Polyphosphates containing
3 or more monomers were not attached by the
guinea pig epidermal PPase. The other sub-
strates in Table III were hydrolyzed 6—10%
during the incubation times cited in Table I.
The relatively low alkaline TMPase activity,
as compared with that of alkaline AMPase,
confirms the pH activity curve data (Fig. 1)
and suggests that these may be different en-
zyme proteins.
Attempts to increase the ATPase activity
by substitution of ions other than Mg++
were unsuccessful. At the 0.005 M level, Ca++
and Zn++ were about 65% as effective as
Mg++, while substitution of other metals
Pb++, Hg++, Mn++, Cu++, Sr++) for
Mg++ at .001 M and .005 M levels resulted
in 50% and 80% loss in activity. Fluoride
ion (0.01 M) also inhibited epidermal ATP-
ase activity.
Epidermal Acid Phosphatase, and Alkaline
5'-Nucleotidase and Pyrophosphatase
Content of other Rodents
Concentrations of epidermal phosphatases of
Sprague-Dawley (350 g) and Long-Evans
(500 g) female rats were compared and since
no significant strain differences were observed,
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TABLE IV
Specific activities of acid and alkaline pyropkosphatases and pkosphomonoesterases from normal albino rat
epidermis
(Averages of 4—6 animals)
Extracellular°
Substrate
Unitsb per mg protein Unitsb per mg DNA
Total Activity % of total Total
extra- acid
activity in! activity
cellular
fractiond alkalineUnits per mg protein Units per mg DNA
Acid
AMP
TMP
P2O7
0.22 0.034'
0.27 0.048
0.058 + 0.021
9.9
15.0 2.53
2.7 + 0.9
0.40 0.055
0.48 0.06
0.130 0.033
20.6 2.7
24.8 2.7
5.9 1.0
55.0
56.2
44.5
0.53
1.30
0.08
Alkaline
AMP
TMP
P,Or
0.14 0.02
0.12 + 0.044
1.3 0.13
8.0 2.3
7.43 + 2.5
68.0 6.5
0.75 0.11
0.37 + 0.085
1.6 0.17
44.6 5.2 18.7
18.1 3.7 32.4
82.7 8.1 81.3
Footnotes a, b, c, d as in Table III.
these values were averaged and are presented
in Table IV. As was found for guinea pig
epidermis, alkaline PPase was most active,
with about 80% present in the "extracellular"
fraction. The alkaline 5'-nucleotidases (AMP-
ase, TMPase) had levels slightly lower than
that of guinea pig epidermis on a protein
basis, but were higher when compared per
mg. DNA. The acid phosphatase was lower in
rat epidermis on the protein basis and about
the same level when compared per mg. DNA.
In rat epidermis, the ratio of acid phosphatase
to alkaline TMPase was 1.30 versus 3.08 for
guinea pig epidermis, and the ratio of acid
phosphatase to alkaline AMPase was 0.53 ver-
sus 1.20 for the guinea pig. The differences in
phosphatase specific activities between guinea
pig and rat epidermis may reflect, in part,
the difference in epidermal protein and
DNA content of these two rodent species. The
mgs. protein and DNA per gram wet weight of
guinea pig epidermis (18 animals) was 127
3.7 and 4.57 0.15, respectively; that of
rat epidermis (5 animals) was 137 10.4 and
3.55 0.32.
Distribution of Phosphatose Activity in
Supernatant and Particulate Fractions
of Albino Guinea Pig Epi-
dermal Homogenctes
Excised guinea pig epidermis was washed
free of "extracellular" hydrolases in several
successive changes of 0.25 M sucrose (17) and
a 10% homogenate of the washed tissue was
prepared in 0.25 M sucrose, nsing a conical all-
glass homogenizer (Duall type, Kontes Glass
Co., Vineland, N.J.). The homogenate was
centrifuged 30 minutes at 11,000 x g and 5°C,
the supernatant removed and its volume re-
corded. The pellet was resuspended to the
original homogenate volume, rehomogenized
and aliquots of supernatant and resuspended
cell debris were assayed for acid phosphatase
(AMP substrate) and alkaline AMPase ac-
tivity. About 30% of the acid phosphatase
activity remained in the particulate fraction
as compared with 63% for alkaline AMPase
(Table V). Acid phosphatase recoveries were
consistently greater than 100%, suggesting a
release of "bound" enzyme during rehomog-
enization and resuspension of the pellet. Ad-
dition of 0.2% Triton X-100 to resuspended
cell debris resulted in additional release of 20—
30% acid phospbatase (21). Similar results
were obtained with TMP as substrate.
Attempts to obtain a "light" fraction rich
in sedimentable acid phosphatase by differ-
erential centrifugation or density gradient
centrifugation were unsuccessful (21). Regard-
less of the method of homogenization, whether
with loose pestles or the Emanuel-Chaikoff
homogenizer with openings from 17 p. to 67 p.,
the major portion (97% or greater) of the
sedimentable acid phosphatase activity was
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TABLE V
% distribution of phosphatase octirity in supernatant and particu tar fractions of atbino guinea pig
epidermat homogenates
Experiment
Acid Phosphatase"
——
Alkaline AMPase
1 2 3 Av. 1 2
100
3
100
Av.
ilomog. 100 100 100 100
Particulate 23.5 35.4 29.8 29.6 74.4 51.1 65.6 63.7
Supernat. 80.0 80.8 85.6 82.1 37.5 19.4 11.9 22.9
%Recovery 104 116 115.4 111.7 112 70.5 77.5 86.6
"AMP as substrate.
always present in the heavy fraction (cell
debris) which centrifuged down at about 700
g. Microscopic examination of homogenates
revealed only cell debris in each instance, with
little or no whole cells. These observations lead
us to suggest that the tonofilaments, prekeratin
and keratin fibers in epidermal cells prevent
efficient homogenization and act as foci for
conservation of cytoplasmic "flaps" with their
entrapped organelles.
DTscUssION
It is clear from the data in Table II that
guinea pig epidermis contains a highly active
alkaline 5'-nucleotidase (EC 3. 1 .3 .5), as well
as a much weaker (1/9th as active) nonspecific
alkaline phosphatase (BC 3.1.3.1). This find-
ing was rather unexpected, since the majority
of the reports in the histoehemical literature
indicate that there is little or no alkaline
phosphatase or 5'-nuclcotidase activity in
normal human (1—4) or porcine epidermis, and
little or none of the former enzyme in rat
(10), mouse (11), or guinea pig (12, 13) epi-
dermis. Montagna (3) states, "none of the
different mammals we have studied shows
alkaline phosphatase in the intact epidermis."
With regard to the guinea pig, we too have
been unable to visualize epidermal nonspecific
alkaline phosphatase activity using cryostat
sections and the Gomori or azo dye technics,
although, as has been reported by others, high
activity was present in the dermal papilla,
sebaceous glands and their surrounding blood
vessels. On the other hand, using the method
of Wachstein and Meisel (22), we recently
have succeeded in visualizing AMPase (in-
cubated at pH 7.2 and 8.2) in all cell layers
of guinea pig and rat epidermis with the
exception of the stratum corneum. Acanthotic
epidermis 30 days after 3000 rep beta-irradia-
tion, showed activity confined solely to the
dermal epidermal junction. This supported our
biochemical findings demonstrating an 80%
decrease in alkaline AMPase activity by this
interval postirradiation (23).
Replacement of sodium beta-glyccrophos-
phate substrate by AMP in the histochemical
procedure gave negative results for AMPase
activity in porcine (14) or human epidermis
(1, 5, 7). Jarrett, et at (8) reported a weak
alkaline phosphatase activity in the granular
layer of human epidermis, in the presence of
sulfhydryl inhibitors, and in a recent publica-
tion (9) they confirmed the presence of this
enzyme without the aid of -SB inhibitors,
using beta-glycerophosphate and naphthyl-
phosphate as substrates with barbiturate
buffer, pH 8.2. At pH 9.4, however, the granular
layer was negative while the blood vessels
gave a positive reaction. On the other hand,
Wohlrab (7), using four different procedures
for localization of 5'-nucleotidase, with pH's
ranging from 6.5 to 8.3, could detect no ac-
tivity in normal or psoriatic human epi-
dermis.
Our demonstration by biochemical and
histochemical means of a relatively high level
of 5'-nucleotidase activity in rodent epidermis
and the inability to detect its activity his-
tochemically in human epidermis, raises the
question whether in the latter tissue it is
below the level of detection both histochemi-
cally and biochemically. In preliminary ex-
periments using homogenates of human epi-
dermis, we have found that specific activity
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of AMPase to be about one-third to one-fourth
that of the guinea pig (Table III). This lower
level of AlViPase in human epidermis may
explain, at least in part, the inability to
detect it by bistochemical means. Human
epidermal AMPase was about three times
more active at pH 7.2 than at 9.0 and in this
respect differs from the alkaline AMPase in
guinea pig epidermis (unpublished data).
Nonspecific alkaline phosphatase (assayed at
pH 7.2 and 9.0) using BGP as substrate was
at the same low level both in human and
guinea pig epidermis.
The only report which we could find in the
literature on the quantitative estimation of
cpidcrmal phosphatases was that of Hershey,
et al (15) on acid phosphatasc activity in
human epidermis, using the elegant ultrami-
cro method of Lowry. Although the results
cannot be compared directly with our data, a
rough calculation indicates that the levels of
acid phosphatase in human and guinea pig
epidermis are similar. At acid pH, AMP
and BGP were hydrolyzed at an equally rapid
rate by guinea pig epidcrmal homogenates,
and the distribution data in Table V indicate
that acid and alkaline hydrolysis of AMP
are catalyzed by two different enzyme proteins.
The difference in the p11 activity curves
(Fig. 1) for hydrolysis of AMP and TMP
suggest that these may be hydrolyzed by dif-
fcrent enzyme proteins.
Histochemically, the azo dye technic for
visualizing acid phosphatase showed, in ad-
dition to a diffuse staining throughout the
guinea pig epidermis, localization of the
enzyme in minute granules primarily in the
cells of the stratum granulosum. These in-
creased in size and number in the hyper-
trophic cells of the acanthotic epidermis 30
days after 3000 rep beta-irradiation (23).
Preincubation of sections in Triton X-lOO re-
sulted in a more intense diffuse staining and
absence of granules. This observation and con-
firming biochemical data (21), suggest that
the granules may be lysosomes, but additional
evidence is being sought to support this con-
tention.
A second finding not previously recorded was
the highly active alkaline inorganic pyro-
phosphatase (PPase, EC 3.6. 1 .1) in both guinea
pig and rat epidermis; about 80% of total
activity was readily removed by washing
excised epidermis with physiological saline.
This high "extracellular" activity suggests that
the enzyme may be originating in the dermis
or blood, or both; however, there was no de-
tectable PPase activity in guinea pig dermal
extracts or in its plasma or sera. There are
few histochemical or biochemical reports re-
garding inorganic pyrophosphatasc in skin.
An enzyme attacking polyphosphate with 3
monomers has been localized in the stratum
granulosum of human epidermis (5), and a
readily detected inorganic pyrophosphatase
has been reported in wool root extracts (24).
The skins of 7 to 14 day old rats extracted
with 0.15 M KCI were shown to contain sev-
eral soluble enzymes—a pyrophosphatase (pH
7.4) which hydrolyzed uridine diphosphatc
glucuronate to TJMP and glucuronate-1-phos-
phate, as well as alkaline phosphatase (pH 9.0)
which released inorganic phosphate from the
products of the first reaction (25). Assay of
homozygous rhino mice skin revealed an in-
crease in Mg++ activated alkaline PPase
after hair loss (26). The specific activity of
total inorganic PPase in human epidermis
was about 50% of that found in rodent epi-
dermis. About 75% of total human epidermal
PPase could be washed into the "extracellular"
fraction (unpublished data).
With tissues such as epidermis and dermis
from which it is difficult to obtain good
yields of cell particulate fractions by con-
ventional homogenization, histochemical tech-
niques are still the method of choice for lo-
calization of enzymes. However, in our
experience, the biochemical assay method is
more sensitive than the histochemical in dem-
onstrating the presence of epidermal 5'-nucleo-
tidase and nonspecific alkaline phosphatase
activities. This emphasizes the importance of
utilizing both procedures before accepting nega-
tive resuhs. With the aid of the Marsh pro-
cedure (18) which follows Beer's law for con-
centrations of inorganic phosphorus from 0 to
6 pg, it is possible to accurately assay relatively
low levels of tissue phosphatases.
SUMMARY
Although histochemical technics consistently
show little or no alkaline phosphatase activity
in mammalian epidermis, biochemical assay of
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saline washings and homogenates of guinea pig
and rat epidermis revealed a high level of alka-
line inorganio pyrophosphatase (PPase) and
5'-nucleotidase (AMPase, TMPase). About 80%
and 40%, respectively of alkaline PPase and 5'-
nucleotidase are present in the interstitial com-
partment. Albino guinea pig epidermis also con-
tains a relatively low level of nonspecific alkaline
phosphatase and ATPase. The ratios of acid
to alkaline PPase, AMPase and TMPase were
0.07, 1.2 and 3.1, respectively. About 70% and
40%, respectively of acid phosphatase and alka-
line 5'-nucleotidase were in the supernatant
fraction in homogenates of washed guinea pig
epidermis.
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